Effect of diet on glucose tolerance 36 hours after glycogen-depleting exercise.
In order to estimate the effect of muscle glycogen content on the glycaemic response, glucose tolerance and glucose oxidation were measured in eight healthy male subjects. Each subject followed three different treatments, consisting of either a physical exercise session followed by 36 h of a low-carbohydrate high-fat diet (glycogen depletion treatment); or a physical exercise followed by 36 h of a high carbohydrate diet (glycogen repletion treatment); or a low-carbohydrate high-fat diet alone (diet treatment). After both the glycogen depletion and the diet treatments, the subjects showed a high glycaemic response (443 +/- 57 and 419 +/- 63 mmol.min/l resp.), a high insulinaemic response (7158 +/- 671 and 7643 +/- 913 mU.min/l), and a low rate of glucose oxidation (27.5 +/- 2.4 and 31.0 +/- 5.8 g/3 h respiration). In contrast, after the glycogen repletion treatment, the subjects had a lower glycaemic response (197 +/- 21 mmol.min/l), a lower insulinaemic response (4645 +/- 327 mU.min/l) and a higher glucose oxidation level (47.4 +/- 2.0 g/3h). Fasting free fatty acids (FFA) were positively correlated with glucose area (P less than 0.001) and negatively with glucose oxidation (P less than 0.01). These results show a strong inhibitory effect of the low-carbohydrate high-fat diet on glucose tolerance despite prior strenuous exercise. Because of this, the effect of the muscle glycogen content could not be tested. However, the results suggest that the FFA/glucose interrelationship may override exercise-induced changes in insulin-stimulated glucose uptake.